T he JMCP editors are often asked for advice on how to write a research article that will succeed in the rigorous JMCP peer review process. We are always pleased to provide authors with guidance about the critically important task of transparently reporting research methods and findings. However, we emphasize that good writing is only one component of the necessary work. At its heart, writing a good research article fundamentally depends on having a good research project to write about. In other words, producing a credible and useful research report for peer reviewers-and, ultimately, for readers-is a function of the entire research process, including literature review, planning, project organization, execution of the study methods, analysis, write-up, and effective response to the comments of colleagues and peer reviewers. Following is a high-level summary of best practices (Table 1) .
Focus on Design Quality
Quality-grading systems for research universally recognize that randomized designs, in which study subjects have a mathematically determined (known) probability of selection into each study cohort, produce results of superior internal validity (accuracy of inference) compared with observational designs, in which the investigator observes the outcomes of a cohort assignment process that is determined by participants (e.g., patients, physicians) and results in an unknown probability of selection. 2 For example, in the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) standards, the highest grade that an observational study can earn is a "C" on a scale of "A" to "D." 3, 4 However, lower-quality randomized studies-such as those in which allocation concealment was compromised (e.g., the investigator or staff members were able to interfere in the group assignment process), or external validity (applicability) is suboptimal-also earn lower grades. 3 One common source of a grade reduction for problematic external validity is an outcome measure of questionable importance in clinical practice, such as a biomarker that has not been clearly linked to a "hard" endpoint outcome (e.g., mortality, hospitalization). 3 Another common problem is a trial that poorly represents the group in which the intervention will be applied in routine practice, such as a sample that excluded patients with diabetes although a large proportion of patients who will use the study drug in routine practice have diabetes. 3 Key reasons for the superiority of randomized over observational designs for internal validity in health care research include the following: (a) regression to the mean, a mathematical phenomenon in which, on average, high values (e.g., cost, utilization) decline over time regardless of intervention, creating the erroneous impression that a study intervention caused the decline; 5 (b) confounding, in which both a hypothesized predictor and outcome are caused by a third factor, creating the erroneous impression that the predictor caused the outcome (e.g., the "healthy adherer" effect, in which healthy lifestyles/ behaviors cause both medication adherence and positive health outcomes, creating a partly spurious association between adherence and outcomes); 6, 7 and (c) sole reliance on crosssectional association without establishing a causally plausible temporal sequence of events (e.g., measuring the association between use of Drug A and an emergency room (ER) visit for Outcome B in the same 6-month time period, without assessing whether initiation of Drug A preceded or followed the ER visit). 8 Because it is common for conclusions based on even high-quality observational research to be modified or reversed once subjected to the more rigorous test of a randomized controlled trial (RCT), a topic that has not yet been analyzed using a randomized design should be considered understudied and, if it has potential implications for patient care, should be a critically important focus of research efforts.
A notably consequential recent example is the Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial, which randomized patients with high cardiovascular risk and type 2 diabetes to standard glycemic control targeted to a hemoglobin A1c level of 7%-7.9% or to intensive glycemic control targeted to A1c less than 6%. 9 Contrary to previously published high-quality observational analyses indicating a strong epidemiological association between normal (< 6%) A1c levels and reduced rates of morbidity/mortality in patients with type 2 diabetes, the ACCORD trial found that the "lower is better" treatment strategy actually increased mortality by an estimated 3 deaths per 1,000 treated patients per year, or approximately 22%. 9 Numerous additional examples of clinical guidance that was based on observational research but ultimately refuted by RCT evidence are available in both health policy and clinical literature. 2, 10, 11 For these reasons, it is best to use a randomized design when possible. If only observational analysis is feasible, the credibility and accuracy of the findings can be enhanced by (a) creating study groups (i.e., intervention and comparison) that are similar in every respect except the intervention; (b) establishing the temporal sequence of events in designing the study (e.g., measuring whether use of Drug A or an ER visit for Outcome B occurred first); and (c) examining the plausibility of the hypothesized causal construct for the observed association (e.g., assess not only all-cause the time necessary to create it. In reality, the investment of time to produce a literature summary table is quite small compared with the "backtracking" that must sometimes be done when researchers make the mistake of beginning the project without the necessary foundation.
Use Quality Control Procedures and Work Product Review for Every Project
Projects conducted by even the most talented and dedicated investigators have been compromised, sometimes severely, by failure to use quality control procedures in managing data files and computer programs, resulting in mismanagement or miscommunication of data analyses and, ultimately, dissemination of erroneous information. 1, 12 For example, a popular book by Weitzman, The Divorce Revolution (1985), 13 was cited in hundreds of journal articles in less than 9 years following its publication, won the American Sociological Association's prestigious "Distinguished Contribution to Scholarship" award in 1986, was the subject of congressional testimony, and by 1996 resulted in the passage of 14 new divorce laws in the state of California alone. [14] [15] [16] Yet, much of the book's influence was based on a key finding, an assessment of standard of living for women compared with men, that in 1996 was determined to be wrong-attributable to keying or programming mistakes committed by a Stanford research assistant working under Weitzman's supervision. [14] [15] [16] How did such a consequential error occur? Researchers who attempted to obtain a copy of Weitzman's data to replicate her findings were unable to do so for several years after the book's publication. Once granted access, they reported that the data were "disorganized and unreviewable," according to a law review account by McNeely (1998). 17 After a painstaking investigation and analysis, Social Science Research Council sociologist Richard Peterson concluded in 1996 that "it is clear that the results reported in The Divorce Revolution for the change in the average standard of living … could not have been derived from the data and methods described in the book." 15 One portion of Weitzman's detailed assessment of how the error occurred is particularly telling: "I now report, with chagrin," Weitzman wrote in 1996, "that I myself had questioned the 73 percent decline in women's post-divorce standard of living when the figure was first computed and asked my computer expert on three separate occasions to verify it. He said he had done so, with the same result, and I accepted that." 16 Weitzman's experience illustrates that asking even the most talented and smart researcher to verify his or her own work is an ineffective method of quality control. Because we are all fallible human beings, completely preventing error is impossible; instead, we must use quality control procedures to prevent the errors that do occur from damaging the accuracy of the results that we publish.
It is also informative to note that the sociopolitical atmosphere of the time contributed to the sharp contrast between health care utilization, but also disease-specific utilization, in interpreting a relationship between treatment and outcomes).
Determine What Is Known About the Topic Before Beginning the Study
JMCP requires that authors include in every submission (except commentaries and letters) quantitative, specific bullet points describing (a) what was already known about the topic prior to the present study and (b) what the present study adds. We do this because an investigator who builds a project on the foundation of previous work greatly increases his or her likelihood of studying topics that represent what decision makers really need to know, using appropriate and state-of-the-art methodologies, and interpreting the findings correctly. One of our least favorite editorial tasks is advising authors that the topic of their paper has been studied in numerous previous publications not cited in the submitted article (i.e., apparently missed in the literature review), especially if the previous work used methods that were superior to those of the present study. In these unhappy circumstances, the authors have often wasted what may have been a substantial amount of time and effort, either by studying an already thoroughly analyzed phenomenon or by using an inappropriate, outdated, or incomplete method.
To avoid these problems, it is critically important to perform a thorough literature review before beginning data collection, both to determine the gaps in available knowledge-which will eventually become the "what this study adds" statement-and to learn about methods used in previous work on the topic. A good way to get an overview both of the gaps that should be addressed by the present study and of the methods used previously is to construct a literature summary table that shows key research elements: who (sample characteristics and size), what (intervention), when (time periods for selection of study subjects and for follow-up), findings (key quantitative results), and implications or comments (e.g., critiques of the method that might reflect gaps in the available information). 1 By revealing patterns in the literature, the summary table provides guidance in making decisions throughout the project and is well worth the enormous popularity of the book and the suboptimal quality of the research on which it was based. Weitzman's work, according to McNeely, was "trumpeted in the news media and various publications as proof that divorce laws actually favored men." 17 Even after the analysis was discredited, "many policy makers and judges failed to recognize the clear errors of Weitzman's work and conclusions" because "her study told them what they wanted to hear." 17 In other words, the more compelling and "crowd-pleasing" a researcher's findings seem to be, the more tempting it is to skip the all-important procedures necessary to verify that the findings are accurate. The unfortunately common results of yielding to this temptation are lost time, lost credibility, or worst of all, harm caused to the people whom the work was originally intended to help.
Recommended quality control procedures, which take little time but yield enormous benefits, include the following: 1, 12 Verify Data upon Receipt. Miscommunications about the structure and content of data files occur frequently. To prevent these misunderstandings from causing wasted time and dissemination of erroneous information, confirm that data files contain what you believe they should contain as soon as you receive them. For example, if a dataset should contain pharmacy claims for antidepressant users aged 65 years or older, verify that all patients in the dataset are in the specified age range and that each patient has at least 1 claim for an antidepressant medication. If studying what you have been told is a 3-tier copayment structure of $5/$15/$25 for generic, preferred brand, and nonpreferred brand drugs, respectively, verify that the copayments documented in the pharmacy claims match the expected cost-sharing amounts. If modifying a decision analytic model, first replicate the model to ensure that you understand it, and then make the planned modifications. These are just examples; the specific procedures will vary depending on the analysis and files. The general idea is to ensure before using any data source that its contents are understood.
Track Data Files as They Are Created. Maintain a log of data files created during the course of each project. The log should show the date on which the file was created, the name or initials of the person who created the file, the location of the file (e.g., "c:\projects2012\tier3"), the name of the program that was used, and any notes about why the data file was created (e.g., "Incorporated new completed patient surveys received after submission deadline."). This log enables the analyst, or any other staff member if for some reason the analyst is unavailable, to recreate the file easily if necessary to answer a question, respond to a request from an editor or peer reviewer, or recover from a computer "crash."
Maintain a Publication Tracking Record. For every publication or presentation, maintain a record showing the program, output file, and data file that were used to create each table or figure, along with a run date for each. For example, an entry for the first table in a research article, a table of demographic characteristics, might show a program name "demographic2. sps," an output file name of "demographics.spo," a data file "demo_clinical.sav," and a run date of 03.11.12.
This record enables easy and rapid responses to questions from peer reviewers (e.g., "Does the patient characteristics table represent the sample before or after removing users of Drug A?" "Does the 'cardiovascular drug' category include antihypertensives?"). The record also facilitates compliance with requests for changes or sensitivity analyses by eliminating the need for a time-consuming trial-and-error process, such as searching through the computer for files, trying to replicate the analyses with each file until the correct file is identified.
Annotate and Check Code. As the analyst works, he or she should include comments throughout describing what the code is intended to do (e.g., "Create index date, defined as the first claim for Drug A in 2011;" "Measure treatment delay, defined as time from first diagnosis of Disease X to first treatment with Drug Class B"). The code should also contain verification steps so that anyone reading through the program output can verify that the code accurately achieved its objectives. For example, the creation of an age group variable might be followed by a frequency table that shows the minimum and maximum ages for each age group. These verification steps address not only coding errors (e.g., inadvertently omitting age 30 from the category "30-39 years") but also unexpected data patterns (e.g., age is missing or age = 994 years).
Use a Work Product Review System. Prior to the release of research findings, the data analysis for every project should be checked for accuracy no matter how urgent the need for the information. Internal work product review can be performed by a supervisor, colleague, or fellow student, with both the analyst and the reviewer sharing responsibility for the reporting of accurate findings. The work product reviewer should examine the a priori analysis plan, computer output files, and study report tables and figures to ensure that all work has been produced according to specification.
Check the Math.
One of the most common errors that we see in manuscripts submitted to JMCP is incorrectly calculated percentageseither use of the wrong denominator, simple calculation errors, or rounding errors. Depending on the volume and degree of error, this problem can result in misinterpretation of data, a peer reviewer assessment that basic mathematical mistakes reflect such a lack of skill that the manuscript should be rejected, or cranky editors. To avoid these problems, ensure that the calculation matches its purpose and check it for accuracy. To profile a group (e.g., describe the characteristics of users of Drug A), the denominator to be used for all percentages is the total group size (e.g., the total number of patients using Drug A). To determine predictors of an outcome (e.g., adherence to Drug A), the denominators will generally represent the sizes of the independent variable groups. For example, to determine if age is a predictor of adherence to Drug A, a table might show the percentage of those aged 18-34 years who are adherent to Drug A (denominator = count of those aged 18 to 34 years), the percentage of those aged 35-44 years who are adherent to Drug A (denominator = count of those aged 35 to 44 years), and so on for each age group. Additionally, it is helpful to ensure that calculation and rounding of percentages are performed in an automated fashion; for example, because JMCP uses the format XX.X% (percentage values expressed to 1 decimal), set the statistics package to round output to 1 decimal. All calculations should be verified as part of the work product review process.
Another common error is failure to take unit of analysis into account in the data analysis. A typical mistake is equating the simple average of monthly cost with a per member per month (PMPM) value. For example, consider a simple case of a 2-member health plan ( Table 2) . The health plan's data display a typical pattern; expenditures for health care services accelerate in the last few months of life. 18 One member is enrolled for 1 month prior to death and incurs health care expenditures of $30,000; the other is enrolled for 12 months with expenditures of $2,000. The simple average of monthly costs greatly overstates the true PMPM amount.
Several options exist to address problems of this type.The most commonly used method is weighting, that is, mathematically treating each case as if it represents its total number of enrolled months, while holding total sample size constant. 
Employ a Sensible Data Analysis
Additional common analytic errors that we see in manuscripts submitted to JMCP are overreliance on advanced statistics and/ or lack of focus in the data analysis-in other words, table after table employing various advanced multivariate or decision analytic techniques without any clear connection to the study research questions or hypotheses. These data presentations tend to confuse readers and reduce the credibility and usefulness of the findings.
To avoid these problems, follow the advice provided in guidelines for reporting quantitative results. 20, 21 Employ advanced statistical techniques when necessary-for example, to correct for confounding, to perform forecasting, or to apply a series of hypothetical assumptions to predict likely future outcomes. However, report both unadjusted and statistically adjusted results; this approach facilitates understanding of the effects of the statistical technique on study findings and provides readers with easily understood metrics, such as percentages, means, and medians. 21 Additionally, remember the limitations of these techniques when interpreting the data. A decision analytic model is only as valid as the assumptions on which is based. Most multivariate techniques (e.g., linear regression, logistic regression) adjust only for measured confounders. Those techniques that adjust for unmeasured confounders (e.g., instrumental variable analysis, fixed-effects analysis) have limitations as well; instrumental variable analysis can be difficult to execute because of problems in identifying an appropriate variable to use as the "instrument," [22] [23] [24] and fixed-effects analysis, as its name implies, adjusts only for unobserved factors that do not vary over time (e.g., employment sector).
Finally, as reporting guidelines for observational analysis point out, even the highest-quality multivariate analysis does not prove a causal relationship; advanced statistical techniques are often useful but not a perfect substitute for strong research design. 21 Thus, validation of the statistical analysis is important. For example, if the investigator hypothesizes that the cause of a relationship between use of Drug A and lower all-cause medical costs is attributable to reductions in ER visits for side effect Q, an analysis of rates of side effect Q comparing users of Drug A with users of other drugs in the therapy class should be performed.
Additionally, the study report should make clear to the reader how the analytic method was determined and how the analysis directly informed the study hypotheses or research questions. Whenever possible, the report should present quantitative findings that have meaning for the reader, such as number needed to treat. The presentation of statistical findings should also include a measure of model quality, such as R 2 for linear regression and the c-statistic for logistic regression analysis; these assess the degree to which the independent variables accurately predict or explain the dependent variable. 1, 20, 25 
Remember the Original Purpose of Administrative Claims Data
In interpreting findings based on administrative medical and pharmacy claims data, it is important to remember that these data were not generated for research purposes. They are bills, used to calculate and generate payments. For this reason, they are not always ideally suited for every research purpose intended by the investigator. For example, in a health plan in which only 1 diagnosis is required for payment of a medical claim, a secondary diagnosis may be missing from the claim even if it is clinically correct. In a health plan that "carves out" its mental health benefits, claims for therapy visits for schizophrenia will probably be excluded from the dataset. And, in a health plan that does not cover Drug A unless a patient has 
Explore Alternative Explanations
Examining alternative explanations for study findings, rather than focusing solely on the investigator's preferred or hypothesized explanation, is widely recognized as a key element of study quality. 8, 21 Sensitivity analyses should be used to examine various reasonable approaches to study methods, such as basing inclusion criteria on primary and secondary diagnosis instead of primary diagnosis alone, requiring 12 months of continuous enrollment after an index date rather than 6 months, or defining a "new start" based on a "washout" period of 6 months instead of 3 months. 26 These decisions should be based primarily on the literature review performed at the start of the project, and there should be a particular focus on any changes to the a priori analysis plan that may have become necessary. For example, if the a priori plan called for a 12-month follow-up, but unexpected sample size limitations prompted the researchers to reduce follow-up to 3 months, a sensitivity analysis should examine the subgroup of study cases that were followed for the originally planned 12 months.
It is also often helpful to address questions that are unanswered in claims database research with a follow-up patient survey. For example, when questions arose about the results of a claims database analysis of prescription-filling patterns following a step-therapy edit, Cox et al. (2004) used both a mailed survey and a telephone survey to investigate. 28 They identified several methods being used by respondents to obtain medication without generating a claim, such as obtaining samples, filling the prescription through a spouse's insurance, and using medication that was on hand prior to the step-therapy edit date.
Although the specific methods will vary depending on the project, the general idea of the exploration is to anticipate questions that readers are likely to have about the study findings and to include the answers in the study report. Peer reviewer comments are extremely helpful in this regard.
Consult a Reporting Guideline
The Enhancing the QUAlity and Transparency Of health Research (EQUATOR) network website (www.equator-network.org) contains specific, helpful guidance on reporting numerous types of health care studies. Prior to beginning the research project if possible, use the EQUATOR network's searchable database to find a reporting guideline that is appropriate for the study type being planned. 29 Many of the guidelines have "explanation and elaboration" documents that present the rationale underlying the reporting standards as well as examples of articles that have used good reporting practices.
It is important to note that the purpose of good reporting is not to convey perfection in the design or execution of a study. Instead, good reporting is based on the recognition that no study is perfect. A good report presents methods and findings clearly to facilitate understanding of the strengths, weaknesses, and applicability of the research. 21 
Appreciate Peer Review Comments, Especially if They Are Erroneous
Peer reviewers typically represent, at least to some degree, the perspective of a journal's readers. If a peer reviewer misses a finding or misunderstands an argument in your article, chances are good that many readers will have the same point of confusion or concern. For this reason, peer review should be viewed primarily as an opportunity to learn how to communicate with readers rather than as a "hurdle" or barrier to publication. 30, 31 If a reviewer makes a comment that you believe is incorrect, try to determine what might have prompted the erroneous perception. If you are unable to identify the problem, ask the editors for help in understanding the reviewer's viewpoint, or respectfully refute the comment. Note that if 2 or more reviewers express the same concern, they have identified a problem that definitely must be addressed in the manuscript.
Recognize That Methods Matter
As many observers have pointed out, Weitzman's erroneous findings were, sadly, used for many years to make legislative and policy determinations about family law, as well as judicial rulings affecting child custody cases. 14, 17 Similarly in health care research, as the GRADE developers observed in 2008, failure to account for the quality of study methods has sometimes led to suboptimal care or even to patient harm. 32 The investment of time necessary to produce high-quality health care research is more than offset by the benefits to a researcher's time, reputation, and peace of mind-and, most importantly, to the patients whom we serve.
